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(54) ULTRASONIC MOTOR AND ELECTRONIC EQUIPMENT WITH THE SAME 
(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent loss of vibration, 
miniaturize a device configuration, simplify manufacturing 
process, and at the same time efficiently utilize 
electrical energy. 

SOLUTION: A motor is provided with a first piezoelectric 
vibrator 11A with a first polarization part lib being 
excited by applying a voltage, and a second piezoelectric 
vibrator 11D that is laminated into one piece in a vertical 
direction which is in parallel with a polarization 
direction in the first piezoelectric vibrator 11A and at 
the same time has a second polarization part at a position 
that is separated from the first polarization part 11b of 
the first piezoelectric vibrator 11A in a horizontal 
direction, vertical to the polarization direction. A mobile 
body is moved by vibration where expansion and contraction 
vibrations which are generated by distortions in the 
polarization direction of the first polarization part lib 
of the first piezoelectric vibrator 11A and by the first 
polarization part lib of the second p iezoe I ectr ic vibrator 
11D and curvature vibration are composited. 
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¥Sm<S2 5 a. ff«{*l 5 EC0W^mnm2 5 elcUL 

X. m^mm^^^i-:^tLmm^f'^xti.x^mm 
m^MLxi^^^o 

[0 0 5 3] l^tc. JEmi 5 AlcHSL/c-:^O^ffi 

mffi2 5 a <o-m±. sm» 1 s A(o^mm(D-:^(o& 

Bxmm^tl. ¥SS®2 5 b. 2 5 cO-asti. JEJg 

mi.rc^mmm2 5 e o-gpt±mjKDio-75-o5JS^Tg 
igE^n. vamffi2 5 d. 2 5 f o-gpii. ^jgaofta 

[0 0 5 4 ] 0 1 0 (a) \c^.Tmmmm3 2 1±. mm 

f*:i 5 AeDjEffi;&ffl!lO^«®<S2 5 btcSlgc^n. MS 

m}S3 4 tiJEmi* 1 5 B(01iEm^M(DW-&mm2 5 die 
IfJgc^n. fliJSm® 3 7 tiff 1 5 A. 1 5 BOjES 
R4'0¥®m^2 5 c, 2 5 nt^U^tl^o *fc. 0 
1 0 (b) IC^-rfflllffitt^ 3 5 tiff 1 5AOiESiE 

ffl!]cr)¥«mii2 5 atcjg^^^n, fflyffim^3 Gitmmt^ 

1 4 bOIEffi:&fiiJO^ffittjS2 5 e tcjg^^ tl. fflJffim 
ffi3 3tiffSft:l 2 A. 1 2 BOS*P«8S2 2 a , 2 2 
btcJtgc^tlTl^^So 

[0 0 5 5] :^^lC. 0 9. 1 OtCg-rJl/^T. *^SSOJg 

ftKosioiSfflT^jSJcoi^Titt^-rSo ^t-r. lHief*5 

1 ^iE{ll$^;?'ti:;5i&&. MffiM® 3 3^S?^^ LT0 1 
O tC^-r^TOiHilffia® 32, 34, 35, 36, 37 

tcmff^HpsD-rs^. 0 9tc^r<i;'9ti:. ^n^nffm 

f*l 5 AO¥®ISffi2 5 a. 2 5 b. 2 5c.ffmi4c.l 
5 B O^ffiSH 25d, 25e. 25f. ff lift 1 2 
A . 1 2 B (DS^nm 2 2a, 22b tc|s|— ffiJfaoWff 

[0 0 5 6] CO^^. ^1 O^^lSP^LTOffSftl 

5 Aomm^mo^m^ 1 5 b tmrn^i b BoiEmiE 

gP^ LXCOSMW 1 5 AOiES;fe{ilO»^a5 1 .5 a i:ff 

m 1 5 B cojEm^mcD^m^ 1 5 d f^my^mciRm 

L. tSiftftl 0O®ftS»J^J£::*C^-^^a ^/c. ^30 
i^ffiS^ LTOEEUft 1 5 AOK^O^^ffigP 1 5 c *5<fc 

t/ffmfti 4 Bosq^o^j-isgpi 5 n±. myj\^^m— 

[0 0 5 7] -^LT. Wt;^ma5^3 Uiffi:;^Lfc*gP3 
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ii. i±ttf*i 5 A, 1 5 Bco^mimiciL^^mu m 
mi^i 0 (Dimmit ^xfmmmm^tt>\ciii:i^L. m . 

mmoBms] mi \ . mi zi^. *fga^^@^i^^ 
-^\cmmLrzmi&(omm4^^u mi n*. 

[0 0 5 8] :^mm(ommit. mmommz tmmmco 10 
mj&v^^. mi 1 (b) . (c) > (d) . (f) \c 
^r^oic. E.mwi 3A, &mi^\ 2 A, i2b. 1 

ti. ^11 (a) . (e) iC^irj^olC, mi^^Zim 

2 (OJEm^ LT^DJEBf*: 1 6 A . 1 6 B O^JgS^Dg 

ja^2^5i^LT. ^^om^mz e a. 2 e b. 26 

c. 2'6 dJC?rfjSLT^®«1®2 5 a, 2 5 b, 2 5 
c; 2 5 d%SSL;rc.«Jc^So ^LT. JES«:i 6 A 

«D¥®m*S2 6 b. j±mw 1 6 B^o^Bm®2 e c tc5^ 

iaS^&SfiU JE«f*l 6 AO¥niS@2 6 a. EEmt* 1 
6 BO^®m<§2 6 dtc5>fLT. m^^M^-^ -t t 

to 0 5 9] Sfc. am 1 6 AlcOSLfc— 
®(g2 6 a£D— gPti. 1 6 A<D^?g®«D— :^tOS 

5o JEmi 6 BtC@SLfc¥Smffi2 6 d^O— 

[0 0 6 0] S'l 2 (a) IC^fcfc-^JC. ffllS®fii3 2 

tiffssK^ 1 e Aco^Em^mo^mmmz e b tcj$^ 

tsn. mSMi^S SltSMWl Z A, 12B. 12 CO 
gJpm@2 2a, 22b, 22c tCjggc^n. lftlSS<S 

3 4 tiEESf* 1 6 B (OJEM&MO^mnm 2 6c tcjg^ 

^nso ^/c. mme (b) ic^-Tcfc-ptc. ©msiss 

5 tiJE®^*^ 1 6 AcOJEMMmo^mnrnz e a frcJt^^ 

Mffisffia 6tiE«f* 1 6 E(oim^m(o^mnm 
2 6 d tcjg^^ns ffljsmffis 7 lijsmi* i s aots 

BS2 3 atCg^j^^tlTl^So 40 
[0 0 6 1 J -^tC. 0 1 K 12 icm-^l^T. 2ls:|lfiElO 

i^3 2, 33. 34, 35,. 36, 3 7 IcMm^WiJU 

0 1' 1 ic^T^ -5 tc> ^n^namf* i 6 a o¥® 

m<l2 6a. 2 6 b. JESi* 1 6 BCD^ffi®i(S2 6 c, 
2 6 d . JEB*^ 1 3 AO^®a@2 3 a . 1 2 

A, 12B, 1 2 COStpm3|S2 2 a, 22 b. 22 c 

[0 0 6 2] c(Dt^. mpLii. mico^ms^^ti^rco so 
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jEmf*: 1 6 AcOIEa^&fflJO^i'ffigP 1 6 b tBtWi^ I 6 B 

2 co^m^t bTOjEm 1 6 AcOIEB^fflllO^i'lSgp 1 
6 a irESi* 1 6 B (OJEm^m<D^mSI^ 1 6 d ti^m:^]^ 

m 3 coffmi*^: bToffim^: 1 3 a li. myji^^m—iiL 
mximmm l< mji^ 1 0 (oimmm^i^:k^ . 

[0 0 6 3] ^bT. tti:tFffifflgP«3 U±l£:^Ufc*SR 
If. EEmt* 1 6 AiOiESSMOi^ffigP 1 6 a ^l±«^* 1 

6 E(DiEm^m(Dnms^ i e d ^cj: ^mmmm^mi^-^ 
sfc. mmi^i 3 Atccj:t)^f*i oo{$iias&;g: 
H^i^'^^^^vici.rccox*. JSlftf*! 0(D#JBSi&43J; 

{^SS^ojgS66} 01 3t±*5ge^«:e#i^^-^tcigffl 

[0 0 6 4] 2^^#fecOm^ti. ^Omi 1 ^IBSIelltO 

mtifisi&^uss. 3 9^mmiimciii.xmmij\^(o 

mmcm^v. mtimti^%ti3.8. 3 9^^mi^5 4ic 

twimm^'^^i.rcmnmmt^mmi^i o(omij\^x 
^^c^(ox\ mtjmitis^U3s, 3 9tc^}g^n^^ 

mm(OBm7) mi 4\±:^^m^mwi&'e-^icmm 
[0 0 6 5] ■^mmoY&mt^ m^zM^t^^L^iL^^n 

«a-:$r 5 5JC*fLT9 0" BSl^/ctR^T. 20(0^81 
^*10A. 1 0 B^BBML. &'^Offi^7^ttia5«3 1 
A. 3 1 E^W^X2^^^b\Z^^^'^t:Lm^^WtM 
-rSo C<1T\ JSKlf*! 0 A:j3J:t/iB«li*l 0 Bl±. m 
^tf. IISSOJgftl2i:|fia^^«^®ig*5<fct;®<lgE@^ 

[0 0 6 6] ^^ic. 1 4 ics-rJv^T. :^mm(Dmmo:> 
^myjmic-Di^xmmr^o 9cr. ^«n~^5 5^3 
^iji^^mmtE^^m^. mmwi oA^^xsmmf^i 

«3 1 A. 3 1 Eit^^mFimmL. mt]^m^U3 i 

Ap^. to:^jS(WW3 1 Bli^«cP->5 5(DXmcM 
•rsiHie7?fRi-^^J§;^^An^. ^tRn-:$f 5 5 iiXtt*5 
J:tJFZttlHlt)CDlHl^:&IflB5li:?Tl\ 3ttaiifi/)Wl^n 

[0 0 6 7] —yj. mik^—:^ 5 5^-73r«]^iH]f5^'^ 
^m-^x mma^i oA^c^^mm^^i:^^^^. mmu^i 
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^mti^ta^. tiJ:t;«^alSP^^3 1 Bit. #liLT^« 
D— ^f5 5<ocf'.LN;^iqi'N:^*iinA5©**©t?. 

[0 0 6 8] «±J: t). ^SlifS'OJglllc.fcntf. 20<D 
iSt!l**:lOA> 1 0 B*fflt^?.Cf:tJ;<3, ^t^D-^f 

5 5 I&I-vCpe^. *5 J: 3 iRioasft*^?! 

■To 

[0 0 6 9] *m^iBiggti. m^o:>msb# i o jgis 

«ci pti:J;!3:^l&5ns^ii{*6 l ^l!itt:6 1 tM 
t!l«:l Ofci¥J£;^:^in^S*0ffi«l«l6 Zt. 3^I6«:l 0 . 

i:ji*)LTprt&-rse^«6 3 1. mmmme 3<om . 
njs-rs. <icT% e^«i6 3»ctt. mtf. mm. 

[0 0 7 o.] :$imM<ommimt>^m'B^&'e-'$iitm^ 

[007 1 ] 

ffs mi (offia^o^i-esgPii^zcDffiafto^^iasa. 
J; D wmmi t miftm^^ i: « j: •? tc bfc© 

[0 0 7 2] Sfc. fffl^Eft^^HS^S^fflV^SC t 

ftrso n*]S2ie«o^B^;cj;nif. s:&stt*sos 
[0 0 7 3] m^m3tm(omiMicxtiiis immm^ 
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[007 4] W^JgelBgsOSgMt J;Wi\ ^«09i^i6 

[0.1] (a) *5gM*iB^ig^:-^'(CigfflL:rv:ll 
[0 2] (a), (c) l±01 »C^*)SfflBtS»?©JF 

B«ii*^L. (b) . (d) a^BEmt^o^mm^^-rm 

[0 3] (a) 1401 Jc^Kt)5-7j€ifflil®afii<D®jfi«r 

5^L. ( b) t±0 1 \c^t}^i&:^<owmwm<om^^m 

[0 4] 0 1 ^^Hio^mm^m^mtmm'^r'S) 
s, 

[0 5] 2|s:^;&Sga^*-:5'tCj®fflLfc^iSlO}gftl2 
;&a^U (a), (c) . (e) li. ffS^^eO^F® 
«5g*5^L. (b) . (d) s (f). tt. JEm»<D¥® 

. [06] (a) iim5\cmt>^—:^(Dmrsnm<r)mm^ 
^L. (b) l4^^fi7^^o^I!ltB«®<oB^s^^^■rit^^0•e^ 

So 

[0 7] *^H^^@g?g*- icmm Ltzmm(omf& 3 
^a^L. (a) . (c) immmm^co^mmm^. 

(b) . (d) l±JEmo¥ffi«ijt%5^'riliW0T'* 

^b. (b) i,tmyj(ofsmmm<omm^^'t^Mmr*& 

So 

[0 9] *^B§^S^j6t-:J'lCjSfflbfc^)!iacDJgai4 

^5^L. (a) , (c) iis.mmm^(Dw-mmm^. 
(b) , (d) i,im9i*i(ow^mmt^^-rmmm-c^ 

•So 

[010] (a) 4±09»c^t)S— :)?©ffl!ismffi<piaB 
^3^L. (b) «ffi:j?<Dfflil®mffioES%^'r»iW0T. 

25So 

[011] :^^^mmm'e-'$'icmmLrz^<Dmm 

5«:^L. (a) . (c) «ffi«6K)^©¥ffi^ifi%> 

(b) . (d) amni^owmmm^mirmmsi-p^ 

So ■ 

[01 2] (a) 4401 nc^^3S-::^©ffl[lffia@OgB 
e«r3^L> (b) l4ffi:^(Dffli|BS®©gaB*^-rittW0 

T'$. So 

[013] :=^^m^m^m'e-^\cmmLtzmm<DBm 
[014] :^^m^m^m'e-^\cmm\^rcm&<omt& 

7 <D«ji^g:5^-rittW0T'feS, 
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CE 1 5] :*i^^&'Bm'e-iiicmmLrcmtit<omf& 1 4 e 

8<Dzrayi^:^^^-rm^mx'^^c 1 4 f 

m 1 6] ^5l5^^^g^c^t)5a#^s^-^'©^«7^|6]<o i s a 

mm^^-rmm^v$>^o i 5 b 

[??F^<DtfiB^] ISa 

10 MEbf* . 15b 

1 1 A &mmwyf (.m 1 (ommmwyf) 1 5 c 

I ID EfiffiK? (S2 0ffiS«18?) ISd 

1 1 a ^i-HgP (mzcO^m^) . 1 5 e 

I 1 b 1 Oii-SgP) . 10 1 5 f 

11c ^mmmioi^mm . 1 e a 

I I d (sszo^m^) 1 6B 

1 2 ffimf* 16a 

13A (mstDjEHMKi?) 16b 

1 4 A S-Wmi- Cm.l ©ffiUmSh?) . 16c 

148 ffiai6«;^^ (|g2 0BEStgi&?) 16d 

1 4 a (.m 2 O^^HgP) 3 2 ~ 

1 4 b »«igP (H 1 (O^WM) .50 

1 4 c 3 ©^^@a5) 5 1 miEft 
1 4 d ^ms^ 1 ©^i-sas) 



m-mwrnii- 1 (os.nmmj-') 

mnmm^ cm 1 (omwrn^f^ 
ammmiF- (^2<Dffi«E«i?) 

^mssi cm 1 <r)^mm 
cmz(o^mw 
37 jftisiiffi 
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